Like asthma and atopic dermatitis, allergic rhinitis is an allergic disease, but of the three, it is the only type I allergic disease. Allergic rhinitis includes pollinosis, which is intractable and reduces quality of life (QOL) when it becomes severe. A guideline is needed to understand allergic rhinitis and to use this knowledge to develop a treatment plan. In Japan, the first guideline was prepared after a symposium held by the Japanese Society of Allergology in 1993. The current 7th edition was published in 2013, and is widely used today.
Definition and Disease Names
Allergic rhinitis is a type I allergic disease of the nasal mucosa, characterized by paroxysmal repetitive sneezing, watery rhinorrhea, and nasal blockage. The disease names, most commonly used in publications, include allergic rhinitis, nasal allergy, nasal hypersensitivity, and pollinosis. Allergic rhinitis is classified into perennial and seasonal compared to ARIA guideline. Pollinosis is seasonal allergic rhinitis caused by pollen antigens, frequently complicated by allergic conjunctivitis. 1 
Classification of Rhinitis
Rhinitis generally indicates nasal mucosal inflammation (Table 1) . Histopathologically, nasal mucosal inflammation is an exudative inflammation. Suppurative and allergic inflammation are particularly common. Both are characterized by leakage of serum components from vessels, edema, cell infiltration, and hypersecretion.
Infectious rhinitis is classified into acute and chronic rhinitis. Hyperesthetic non-infectious rhinitis, that is nasal hypersensitivity complicated by sneezing and watery rhinorrhea, or all nasal symptoms including sneezing, watery rhinorrhea, and nasal blockade, is classified into allergic and nonallergic rhinitis. Nonallergic rhinitis includes vasomotor rhinitis and rhinitis with eosinophilia syndrome. Vasomotor rhinitis is symptomatically similar to allergic rhinitis. However, it cannot be identified as an allergy by tests. The major cause of vasomotor rhinitis is dysautonomia of the nasal mucosa. However, this definition is not recognized in international classification and vasomotor The hyperesthetic non-infectious rhinitis is characterized by hypersensitivity. However, this is not infl ammatory, except for the allergic rhinitis. Thus, this should reasonably be eliminated from the classifi cation of rhinitis and regarded as a disease similar to allergy or hypersensitivity diseases. However, this was placed into this classifi cation in view of potential clinical convenience. Vasomotor rhinitis is called an idiopathic rhinitis in international classifi cation. This term was used according to the practices. The conditions listed in 4a and 4b should be classifi ed under chronic rhinitis in 1b. However, they were separately classifi ed because of the small number of cases.
Adapted from reference 1.
rhinitis is classified as idiopathic rhinitis. 2 Rhinitis with eosinophilia syndrome is characterized by nasal discharge eosinophilia, and other negative allergy tests. 3 Noninfectious, nonallergic rhinitis also includes rhinorrhea, congestive, and dry types. Rhinorrhea types include gustatory rhinitis. Congestive types include medicament rhinitis and psychogenic rhinitis, pregnant rhinopathy, hormonal rhinitis, and cold rhinitis. Medicament rhinitis is caused by the longterm administration of sympathomimetics, vasodilatory antihypertensives, β-stimulatory antihypertensives, bronchodilators, antidepressants, or contraceptive pills. However, the most common cause is the overuse and overdose of sympathomimetic nose drops prescribed for nasal blockage. 4 
Epidemiology of Allergic Rhinitis
The number of patients with allergic rhinitis, particularly common sinusitis, has decreased since the 1960s. In contrast, the number of patients with allergic rhinitis has increased. Recently, the number of patients with pollinosis, particularly with Japanese cedar pollinosis, has markedly increased. An epidemiological study revealed a marked increase in the prevalence of allergic rhinitis between 1998 and 2008 ( Fig.  1) . 5 In particular, the number of patients with Japanese cedar pollinosis has increased. Data on prevalence by age shows that perennial allergic rhinitis is common among young people and that Japanese cedar pollinosis is common among middle-aged people (Fig. 2) . According to the International Study of Asthma and Allergies in Childhood (ISAAC), the prevalence in Japan is at a medium level in the world (Fig. 3 ). 6 4 Mechanism of allergic rhinitis. Hi, histamine; LT, leukotriene; TXA2, thromboxane A2; PGD2, prostaglandin D2; PAF, platelet activating factor; IL, interleukin; GM-CSF, granulocyte/macrophage colony stimulating factor; IFN-γ, Interferon-γ; TARC, thymus and activation-regulated chemokine; RANTES, regulated upon activation normal T expressed, and presumably secreted; TCR, T cell receptor. Only possible migration factors are listed because no theory has been established. Presumed to be caused by allergic reaction. Adapted from reference 1. 
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Pathogenic Mechanisms of Allergic Rhinitis (Fig. 4)
There are various diatheses for allergic rhinitis sensitization, but their mechanisms remain largely unknown. Genetic factors and diatheses for IgE antibody production are the most important. In response to antigen entry into the mucous membrane, IgE antibodies are produced in the nasal mucosa and regional lymphatic tissues. Most causative antigens are inhalation antigens, such as Dermatophagoides (a major antigen in house dust), pollens (trees, grasses, and weeds), fungi, and pets. Of these, Dermatophagoides and pollens are most common. In sensitized individuals, antigens inhaled through the nasal mucosa pass through the nasal mucosal epithelial cells to bind to IgE antibodies on mast cells distributed over the nasal mucosa. In response to an antigen-antibody reaction, chemical mediators, such as histamine and peptide leukotrienes (LTs), are released from mast cells. These irritate the sensory nerve endings and blood vessels of the nasal mucosa to cause sneezing, watery rhinorrhea, and nasal mucosal swelling (nasal blockage). This is an early phase reaction. Various inflammatory cells, such as activated eosinophils, infiltrate into the nasal mucosa exposed to antigens in response to cytokines, chemical mediators, and chemokines. Leukotrienes, produced by these inflammatory cells, cause nasal mucosal swelling. This is a late phase reaction, seen at 6-10 hours after antigen exposure. 7 
Sneezing
Sneezing is caused by histamine irritation of the sensory nerve (trigeminal nerve) in the nasal mucosa, transmitted to the sneezing center of the medulla oblongata. The irritant effects of histamine on the sensory nerve are enhanced by allergies to cause sneezing.
Watery Rhinorrhea
The sensory nerve irritation in the nasal mucosa causes parasympathetic nerve excitement, resulting in sneezing reflex. Acetylcholine is released from the parasympathetic nerves. Histamine acts directly on the nasal mucosal vessels to cause plasma leakage. However, it accounts for only 10% of rhinorrhea. Most rhinorrhea is secreted from the nasal glands. 8 
Nasal Mucosal Swelling
Nasal mucosal swelling is caused by interstitial edema in the nasal mucosa, due to plasma leakage, and congestion of the nasal mucosal vessels. The direct actions of chemical mediators, such as histamine, PAF, prostaglandin D2, kinin, and particularly leukotriene, are essential. Leukotrienes released from infiltrating inflammatory cells, particularly eosinophils, play a major role in nasal mucosal swelling, observed in a late phase. [7] [8] [9] Thus, the early phase reaction of allergic rhinitis is caused by an IgE antibody-mediated type I antigenantibody reaction. Then, infiltrating inflammatory cells induce a late phase reaction. Continuous antigen irritation cause chronic lesions.
Tests and Diagnosis of Allergic Rhinitis
Tests
Nasal eosinophil staining in the nasal secretion and serum IgE antibody measurement are useful for diagnosis. Potential causative allergens should be identified based on skin reactions or serum allergenspecific IgE antibody measurements. A nasal mucosa provocation test can be conducted for house dust and ragweed, but their assessments may be difficult. Rhinoscopy and x-ray examinations (Caldwell and Waters methods) are performed for differential diagnosis.
Diagnosis
A definite diagnosis is made based on three symptoms (sneezing and nasal itch, watery rhinorrhea, and nasal blockade), together with positive nasal eosinophil tests, and identified causative allergens, based on skin reactions or serum allergen-specific IgE antibody measurements. Japanese Rhino-conjunctivitis Quality of Life Questionnaire (JRQLQ No1)
To patients with allergic rhinitis (including pollinosis)
These days, the aim of medical treatment is not just to cure disease but also to give patients a better quality of life. The purpose of this survey is to determine to what extent your rhinitis interferes with your life and whether it would be improved by treatment. As with all medical treatment, the information you provide in this survey will remain strictly confidential.
You may find some of the following questions difficult to answer, but just answer to the best of your ability. Tick the box that best describes the severity of the worst nasal and eye symptoms you have experienced in the past 1-2 weeks.
Tick the box that best describes the worst extent to which the symptoms in I above have interfered with your quality of life in the past 1-2 weeks. If any of the items listed under Quality of life below definitely do not relate to the symptoms in I (nose, eye). then there is no need to tick a box for that particular item.
Please circle the number of the face that best describes your general state (including your symptoms, life and emotion) in the past 1-2 weeks. 
Classification of Allergic Rhinitis
Allergic rhinitis is roughly classified based on causative antigens, predilection time, disease types, and severity of symptoms.
Predilection Time
Allergic rhinitis is classified into seasonal and perennial. Perennial allergic rhinitis can be caused by some pollens.
Disease Types
"Sneezing and rhinorrhea type" is collectively used because of a strong correlation between sneezing and rhinorrhea mainly by histamine effect. "Nasal blockage type" is used for symptoms with more severe nasal blockage by mainly by leukotriene effect. Symptoms between these types are "combined type."
Severity
Determine severity based on symptoms, test results, and inspection for nasal mucosa. In general, the determined level of severity based on symptoms is important (Table 2 ). 10 
Assessment Based on QOL
Allergic rhinitis is manageable when treated, but resists cure. Thus, treatment is aimed at improvement in quality of life (QOL). A QOL questionnaire for Japanese with allergic rhinitis was developed in 2002 ( Fig. 5) . 11 
Treatment of Allergic Rhinitis
Aim of Treatment
The aim of treatment is to alleviate symptoms and remove difficulties with everyday life. Choose a treatment based on severity, disease type, and lifestyle. (Table 3) 
Treatment
Natural courses and communication with patients
Combinations of pharmacotherapies based on severity and disease types and communication with patients improve patients' satisfaction and QOL. Japanese cedar pollinosis, which developed during childhood or early or late middle ages, should be treated in view of a prolonged course.
Elimination and avoidance of antigens (Table 4)
In addition to the cleaning, lowering humidity with dehumidifier is effective in reducing mites. For Japanese cedar pollinosis, refer to pollen dispersal information to consider measures to prevent pollen inhalation. For pet allergy, avoid contact with causative pets and keep dogs and cats clean.
Pharmacotherapy
Therapeutic agents for allergic rhinitis, with different mechanisms of action, are classified as shown in Table 5 . Alpha-sympathomimetics (vasoconstrictor nose drops), which temporarily alleviate nasal blockage, are also used.
(1) Mast cell stabilizer: Since the development of disodium cromoglicate (DSCG), local agents (eye drops and nasal spray) and oral agents, such as tranilast, amlexanox, and pemirolast potassium, have been on the market. They have mild effects. To achieve sufficient clinical effects, 2-week prolonged administration is required. Amelioration rates are increased by continuous administration. Adverse effects, such as sleepiness and dry mouth, do not occur.
(2) Chemical mediator receptor antagonists a) Histamine H1 receptor antagonists (antihistamine) (i) First-generation antihistamine: First-generation antihistamine often cause adverse effects, such as sleepiness, impaired performance, and dry mouth, but have immediate effects on sneezing and watery rhinorrhea. First-generation antihistamine are contraindicated for patients with glaucoma, prostatic hyperplasia, and asthma because of their potent anticholinergic effects. They have less central nervous system depressant actions in children than in adults. Caution should be exercised for excitatory effects, such as convulsions. Most of first-generation antihistamine are marketed as OTC.
(ii) Second-generation antihistamine (Table 6 ): Second-generation antihistamine, such as ketotifen fumarate, oxatomide, azelastine hydrochloride, emedastine difumarate, and mequitazine, are effective to some extent for nasal blockage aside from sneezing and watery rhinorrhea. However, they may cause adverse effects, such as sleepiness and impaired performance, in early versions. Thus, caution should be exercised in administering them. The adverse effects of late versions, such as epinastine hydrochloride, ebastine, cetiridine, fexofenadine, loratadine, olopatadine hydrochloride, bepotastine besilate, and levocetirizine, have been reduced. 12 Priority indications are mild to moderate sneezing and rhinorrhea type. Combine them with topical steroids depending on severity. A combination drug containing an antihistamine (fexofenadine) and an oral decongestant (pseudoephedrine) is now available. b) Leukotriene receptor antagonists (antileukotrienes) ( Table 7) : Peptide leukotrienes, produced and released by mast cells, eosinophils, and macrophages, have potent relaxing effects on the vascular smooth muscles of the nasal mucosa, enhancing effects on vascular permeability, and stimulating effects on eosinophil migration. Pranlukast and montelukast are available. They are effective for nasal blockage. Their effects are increased by prolonged administration. Comparable effects with those of antihistamines can be achieved for sneezing and rhinorrhea within 4 weeks. 13 Primary indications are treatment of symptoms of the moderate or milder nasal blockage type and those of intermediate type with nasal blockage as Relatively effective; however, it takes about 2 weeks to achieve sufficient effects in a clinical test on perennial allergic rhinitis. This is the time required to suppress hypersensitivity with a single treatment.
Modifi ed from Practical Guideline for the Management of Allergic Rhinitis in Japan 2009, digest version. Table 7 Characteristics of leukotriene receptor antagonists 1. Suppress the vascular dilation and permeability of the nasal mucosa, and improve nasal blockage.
2. More effective for nasal blockage than second-generation antihistamine. 3. Suppress eosinophilic infi ltration and nasal secretion, and improve sneezing and rhinorrhea by ≥2-week prolonged administration. 4. Effects are noted at 1 week after start of oral administration, reaching a peak at 4 weeks. c) Prostaglandin D2 and thromboxane A2 receptor antagonist (Table 8) : Ramatroban enhances vascular permeability in the nasal mucosa and suppresses eosinophil migration by blocking thromboxane receptors, and suppresses eosinophil migration by blocking CRTh2 (chemoattractant receptor-homologous receptor expressed on Th2 cell), a part of the prostaglandin D2 receptor. They have strong delayed effects on nasal blockage. 14 Primary indications are treatment of symptoms of nasal blockage type and those of combined type with nasal blockage as a chief complaint. The agents interact with some other medicines, but cause no adverse effects of sleepiness. (Table 9) : Beclomethasone propionate, fluticasone propionate, mometasone furoate, fluticasone furoate, and dexamethasone cipecilate are available. All agents have strong local effects in small amounts, and are poorly absorbed and readily degraded. Thus, they have few systemic adverse effects. They are highly effective for sneezing, watery rhinorrhea, and nasal mucosal swelling, and exert their effects within 1-3 days. A slight feeling of nasal irritation, feeling of dryness, and epistaxis may occur. 15 b) Steroids for internal use: Only for intractable cases with severe nasal blockage and laryngopharynx symptoms, uncontrollable with nasal spray steroids, prednisolone (20-40 mg! day) can be administered for 4-7 days at the start of treatment. Caution should be exercised for adverse effects.
(5) Alpha-sympathomimetics (nasal topical vasoconstrictor [decongestant]): Alpha-sympathomimetics act on the α-receptors of vascular smooth muscles to cause vasoconstriction and temporarily alleviate nasal mucosal swelling. Long-term continuous administration causes medicament rhinitis. For the Nasal steroids Nasal irritation, feeling of dryness, epistaxis, etc.
Mast cell stabilizer and antihistamine for nasal spray Nasal irritation and sleepiness (for some agents)
Vasoconstrictor nose spray Habituation, rebound phenomena, hyporesponsiveness, etc.
Adapted from Practical Guideline for the Management of Allergic Rhinitis in Japan 2009, digest version.
most severe pollinosis, they can be administered 2-3 times a day for 1-2 weeks. (6) Other pharmacotherapy (Table 10) : Nonspecific allassotherapy agents, biological preparation, and herbal medicines can be used.
(7) Adverse effects and drug interactions of therapeutic agents for allergic rhinitis (Table 11, 12): Therapeutic agents for allergic rhinitis are those for symptomatic treatment, used to alleviate symptoms. Caution should be exercised for harmful adverse effects and drug interactions during treatment. If they occur, take immediate measures and switch to a different treatment.
Specific immunotherapy
Specific immunotherapy has been used over the past century. Its demonstrated effects may be exerted via immunological mechanisms. Of note, local mast cells are decreased, the Th1! Th2 balance is altered, and regulatory T cells are increased. It takes several months to develop effects, requiring routine injection for " 3 years. Furthermore, a systemic anaphylaxis response may develop in a small number of cases. 16 The characteristics of this method are shown in Table 13.
(1) Indications: This therapy is indicated for the treatment of patients aged " 6 years, without severe systemic symptoms, to whom emergency adrenaline may be administered. Exclude patients on β-blocker therapy or with severe asthma. While this therapy has no harmful effects on pregnant women, it should not be started during pregnancy.
(2) Implementation a) Specialists should prescribe antigen extracts and take measures against systemic reactions, such as anaphylactic shock. b) In patients with asthma complications, avoid this therapy during a paroxysmal period. In patients with pollinosis, avoid starting this therapy during dispersal of causative pollen. c) For initial injection, reduce the threshold concentration for intradermal reaction to 1! 10. Before injection, ask more than one physicians or health care professionals about concentration and dosage. d) Before increasing an aqueous solution concentration or changing lots, conduct an intradermal test. For patients with erythema of " 50 mm diameter, carefully conduct the test and follow-up the patients for 20-30 minutes after injection. e) Perform therapy for at least 3 years. Therapeutic effects often continue for several years after discontinuation of administration. f) Instruct patients to continue the therapy. (3) Sublingual immunotherapy (SLIT) Presently, only the allergen in pollinosis caused by Japanese cedar pollen is permitted for SLIT in Japan. 17 The current indication is the confirmation of a positive allergen to Japanese cedar pollen by a skin reaction or a specific IgE in a patient 12 years of age or older. The contra-indications are serious illnesses that require the use of a β blocker, unstable asthma in which a systemic steroid may be required, treatment with an anti-cancer drug, severe autoimmune disease, or cases in which it is assumed the treatment should not be used in the patient because of the side effects. It cannot be begun from the dispersion period. Sublingual inoculation should be suspended in the case of pregnancy, mouth injury or ulcer, or if odonto-therapy is required. However, if pregnancy occurs while this therapy is being administered, allergen immunotherapy, including subcutaneous injection, is generally thought to be safe.
Surgical treatment
Nasal blockage in allergic rhinitis is often caused by nasal deformities, such as deviated septum, hypertrophic rhinitis, and nasal polyps. In this case, perform corrective surgery of nasal cavity to improve nasal ventilation. Before pollen season, laser surgery is also performed for Japanese cedar pollinosis, but the effects of this surgery do not continue in the following year. 18 The main purpose is to alleviate nasal blockage. Various techniques shown in Table 14 are used. For intractable rhinorrhea, perform posterior nasal neurectomy.
Choice of Therapy 8.3.1. Perennial allergic rhinitis
Select a therapy based on severity and disease type. Selection criteria are shown in Table 15 . For mild symptoms, second-generation antihistamine, mast cell stabilizer, or a Th2 cytokine inhibitor is the firstline agent. For moderate symptoms of sneezing and rhinorrhea type, choose one of the following: (i) second-generation antihistamine, (ii) mast cell stabilizer, and (iii) nasal topical steroids. Add (i) or (ii) with (iii) as needed. For symptoms of nasal blockage or combined type, choose an agent from (i) leukotriene receptor antagonists, (ii) prostaglandin D2! thromboxane A2 receptor antagonist, (iii) Th2 cytokine inhibitor, (iv) nasal topical steroids. Combine (i) or (ii) or (iii) with (iv) as needed. Use vasoconstrictor nasal spray for only 5-7 days at the start of treatment as needed.
Perform surgery for cases with nasal deformities of a nasal blockage type.
Specifi c immunotherapy Elimination and avoidance of antigens
Note 1) Second-generation antihistamine are often used. First-generation antihistamine are inexpensive, rapidly effective, and short-acting agents, and are used as such. However, avoid their use for those with severe sleepiness, urination disorder, glaucoma, or asthma.
Note 2) Stabilizer = Mast cell stabilizer, Anti-LTs agents = Leukotriene receptor antagonists, Anti-PGD2/TXA2 agents = Prostaglandin D2/ Thromboxane A2 receptor antagonists.
Note 3) For severe nasal blockage, use vasoconstrictor nose drops for ≤1 week. Note 4) Use one or more agents depending on symptoms. Note 5) Even if symptoms are alleviated, do not discontinue the agent immediately, but confi rm stability for several months to reduce dose gradually.
Note 6) For severe cases unresponsive to the above agents, oral corticosteroids may have to be used for a short period (1-2 weeks). For severe cases with severe sneezing and rhinorrhea, combine second-generation antihistamine with nasal spray steroids. For symptoms of nasal blockage or combined type, add nasal topical steroids with leukotriene receptor antagonists or prostaglandin D2! thromboxane A2 receptor antagonists. For all cases, eliminate and avoid antigens. For cases in which treatment can be continued, specific immunotherapy can also be chosen. For cases of nasal blockage type, in which the effects of pharmacotherapy are insufficient, surgical treatment can also be chosen.
Pollinosis
Therapy is chosen based on severity and disease type. However, the severity of pollinosis markedly changes with the amount of pollen dispersal. Therefore, before starting treatment, determine the severity based on symptoms at a hospital visit, symptoms at peak pollen dispersal, and amounts of pollen dispersal (Table 16) .
(1) Primal therapy (primary care) (Fig. 6 ): The aim of primary care is to suppress allergic inflammation and nasal mucosal hypersensitivity, which are aggravated by repeated exposure to small amounts of antigen. For patients who suffer from even mild symptoms simultaneously with or before pollen dispersal, start pharmacotherapy when symptoms develop. Administer second-generation antihistamine or mast cell stabilizer for symptoms of sneezing and rhinorrhea type. Administer leukotriene receptor antagonists, a prostaglandin D2! thromboxane A2 receptor antagonist, or a Th2 cytokine inhibitor for symptoms of nasal blockage type and those of combined type with nasal blockage as a chief complaint. 19 If symptoms are exacerbated as pollen dispersal increases, use the combination of nasal topical steroids early.
(2) Mild symptoms: For mild symptoms, administer second-generation antihistamine or a mast cell stabilizer. If symptoms are exacerbated, concomitantly use nasal topical steroids early.
(3) Moderate symptoms: For symptoms of sneezing and rhinorrhea type, start treatment by the combination of second-generation antihistamine and nasal topical steroids. For symptoms of nasal blockage type, use a combination of leukotriene receptor antagonists or prostaglandin D2! thromboxane A2 receptor antagonist and nasal topical steroids. For symptoms of combined type, add second-generation antihistamine. (4) Severe and the most severe cases: For symptoms of sneezing and rhinorrhea type, use a combination of nasal topical steroids and second-generation antihistamine. For symptoms of the nasal blockage type and those of combined type, add leukotriene receptor antagonists or a prostaglandin D2! thromboxane A2 receptor antagonist. For cases with severe na-sal blockade, concomitantly administer nasal topical vasoconstrictor to start treatment. For cases with severe nasal mucosal swelling and severe pharyngeal and laryngeal symptoms at hospital visit, administer oral corticosteroids for up to 4-7 days. Start treatment by the combination of nasal topical steroids, secondgeneration antihistamine, and leukotriene receptor antagonists.
Points to Remember in Treating Complications
Acute and Chronic Sinusitis
In patients with allergic rhinitis, imaging tests may show opacities in the paranasal sinuses. Diagnose them as sinusitis complications. It is controversial whether sinusitis occurs in patients with type I allergy. Among children, particularly infants, infectious sinusitis, including an acute one, is common, which requires composite treatment. Allergic inflammation is characterized by transparent and watery or viscous rhinorrhea. Differential diagnosis of early infection is difficult because of serous and watery rhinorrhea. Mucin and neutrophils increase as prophylaxis reactions progress, resulting in viscosity increase of rhinorrhea. Epithelial detachment causes the accumulation of neutrophils and bacteria, resulting in purulent or yellow-green rhinorrhea. For cases with nasal discharge eosinophilia, consider allergic rhinitis. However, in most cases with neutrophils coexisting or predominating, symptoms cannot be improved by allergy therapy alone. Thus, sinusitis should be diagnosed and treated. Conduct X-ray examination (Caldwell and Waters methods) to check opacities in the paranasal sinuses. In some cases, causative bacteria should be identified from the bacterial cultures of rhinorrhea or upper pharynx. For acute bacterial sinusitis, administer an oral antimicrobial, amoxicillin, as a first-line agent. For neutrophil dominant chronic sinusitis, 14-membered ring macrolides are effective when long-term administered in small amounts. Caution should be exercised for the combination of theophylline and 14-membered ring macrolides because serum theophylline levels may rise and cause poisoning symptoms.
Eosinophilic Sinusitis
Some patients with chronic sinusitis present with massive submucosal eosinophilic infiltration. Eosinophilic sinusitis is characterized by multiple nasal polyps, viscous rhinorrhea, and olfactory disorder, and is often complicated by asthma. Eosinophilic sinusitis is extremely intractable and resistant to surgery, resulting in repeated relapses. Oral corticosteroid therapy often results in a complete response. Eosinophilic otitis media is a frequent complication. Eosinophilic otitis media is characterized by an accumulation of sticky viscous liquid in the middle ear. Eosinophilic otitis media is an intractable disease characterized by eosinophilic infiltration in the accumulated liquid. Hearing loss is often exacerbated. Tinnitus and aural fullness cause severe discomfort. The symptoms of asthma complications, particularly asthma attack, are often exacerbated. Systemic or intratympanic steroid administration is effective.
Correlation Between Asthma and Allergic Rhinitis or Eosinophilic Sinusitis in View of One Airway One Disease
Approximately 30% of patients with allergic rhinitis are complicated by asthma. Reportedly, 28%-85% of patients with asthma are complicated by allergic rhinitis. Additionally, 75% of patients with atopic asthma and 40% of patients with nonatopic asthma are complicated by allergic rhinitis. Most patients with allergic rhinitis present with bronchial hyperreactivity. This also suggests that allergic rhinitis is a risk factor for asthma. The contribution rate of eosinophilic sinusitis to the severity of asthma is 34.5%. Eosinophilic sinusitis is fundamental to considering the pathology and treatment of asthma. Antigens, induced in the nasal mucosa, increase intercellular adhesion molecules and eosinophils in the lower respiratory tract, and exacerbate airway hyperresponsiveness. 20 In contrast, among patients with asthma, complicated by allergic rhinitis, those who underwent treatment for allergic rhinitis showed significantly reduced emergency visits and hospitalization as compared with those who were not treated. Surgical treatment (endoscopic sinus surgery) or medication for eosinophilic sinusitis or nasal polyp improves pulmonary functions. Thus, to diagnose patients with asthma complicated by allergic rhinitis or eosinophilic sinusitis, examine both upper and lower respiratory tracts. Examine the pathology in view of "one airway and one disease" to understand their correlation. Take an approach based on the correlation. 21 
Treatment of Sinusitis in Patients With Aspirin Intolerance
In treating eosinophilic sinusitis in patients with aspirin intolerance, avoid using analgesics, antipyretics and antiinflammatory drugs (nonsteroidal antiinflammatory drugs [NSAIDs]) because they may cause an asthmatic attack. Basic antiinflammatory drugs cause no, or mild if any, asthmatic attacks. If pain occurs after surgery for sinusitis, pentazocine can be injected intramuscularly. Intravenous injection of hydrocortisone may exacerbate asthma. This may be caused by succinic acid ester contained in the injection. If corticosteroids are used for injection, choose betamethasone sodium phosphate.
Allergic Conjunctivits
Allergic conjunctivitis includes hyperemic conjunctivitis and vernal keratoconjunctivitis (proliferative conjunctivitis). Atopic keratoconjunctivitis, complicated by atopic dermatitis, has also become common as the number of patients with atopic dermatitis increases. Hyperemic conjunctivitis is a common complication.
Complications are common among patients with pollinosis. Most patients with pollinosis suffer from ocular itching, lacrimation, hyperemia, eye discharge, etc. Severe symptoms cause eyelid swelling. When children rub their eyes with their hands, they cause dark circles to form under their eyes. Eye discharge shows eosinophilia. Eosinophilia can be detected only by scratching the conjunctiva. For pollinosis, wear glasses and avoid wearing contact lens if possible. For prolonged administration of steroid eye drops, caution should be exercised for adverse effects, such as glaucoma and corneal ulcer. Eye irrigation is effective in eliminating pollen. 22 (Table  17) During pregnancy, congestive and allergic rhinitis often occurs, and symptoms are exacerbated. Consider the impact of medication to pregnant and breast-feeding women on their fetuses and infants. For the 4.5 months between early pregnancy and organogenesis in particular, perform treatment only when benefits outweigh risks. For nasal blockage, hyperthermia, bathing, steamed towel, and masks are effective. If medication is required after the fourth month of pregnancy, minimize the use of local agents, such as DSCG, nasal spraymast cell stabilizer, nasal spray antihistamine, and nasal topical steroids.
Precautions
Precautions for Pregnant Women
Precautions for Children
Allergic rhinitis is common among male infants, often complicated by atopic dermatitis and asthma. Although it is less common than atopic dermatitis and asthma, allergic rhinitis may heal spontaneously. Severe nasal itching and nasal blockade often cause nasal rubbing and facial movements and alterations (dark circle under the eyes [allergic shiner] and horizontal lining on the tip of the nose). Since children have large adenoids, palates, and tonsils, caution should be exercised for various infections. Childhood allergic rhinitis is generally intractable and requires long-term treatment. Thus, avoid irresponsible treatment and frequent hospital visits. Allergic rhinitis may be exacerbated by cold syndromes. Mite allergy is common among children. Eliminate and avoid mites, and instruct children to stay away from pets.
Pharmacotherapy for adults is also indicated for children. However, few therapeutic agents are indicated for the treatment of childhood allergic rhinitis. For elementary and junior high school students, give half the adult dose. Perform specific immunotherapy for patients aged ! 6 years. For asthma complications, carefully adjust the antigen dose. Perform surgery to improve nasal ventilation only for senior elementary 
Oral Allergy Syndrome
Oral allergy syndrome (OAS) is an IgE antibodydependent immediate food allergy, which causes hypersensitivity in the oropharyngeal mucosa and local and systemic type I allergic reactions after ingestion of food. OAS is often complicated by pollinosis or latex allergy. Potential allergens include cross reacting molecules, which is common between pollen antigens or latex allergens of fruits, vegetables, and cereals and causative food allergens of OAS. In patients with allergies to the pollens of Betula platyphyla, Rosaceae fruits (e.g., apples and peaches) cause frequently OAS. Reportedly, the common causative foods of OAS are tomato, melon, watermelon, and orange in patients with grass pollinosis. In patients with mugwort and ragweed pollinosis, the common causative foods are melon, watermelon, and celery. Melon, watermelon, and kiwi fruit are relatively common causative foods. In patients with latex allergy, avocado, chestnut, banana, and kiwi fruit are the common causative foods of OAS. In patients with Japanese cedar pollinosis, OAS caused by tomato has been reported. In most patients with OAS, local symptoms, such as itching, tingling, and edematous swelling on the oropharyngeal mucosa and lips, occur within 15 minutes after food ingestion. Digestive symptoms, such as diarrhea and abdominal pain, laryngeal edema, watery rhinorrhea, and conjunctival hyperemia also occur. Systemic symptoms include urticaria, eczema-like cutaneous symptoms, asthmatic symptoms, and sometimes anaphylactic shock. Avoiding causative food intake is the only the reliable treatment.
Relationship with Aria (Allergic Rhinitis and Its Impact on Asthma)
In 2001, allergy researchers from many countries published a consensus report, "Allergic Rhinitis and its Impact on Asthma (ARIA)" with WHO's recommendation. 21 This is sometimes considered as a standard international guideline for allergic rhinitis. As the title indicates, allergic rhinitis is examined regarding the effects on asthma. Hereinafter, major differences from the Practical Guideline for the Management of Allergic Rhinitis in Japan are described.
Classification of rhinitis
In the Japanese guideline, rhinitis is classified based on pathology. In the ARIA2008, rhinitis is classified based on causes, with some diseases overlapping (Fig. 7) .
Classification of pathology
In the Japanese guideline, rhinitis is roughly divided into perennial and seasonal rhinitis based on the causative antigens of allergic diseases. In the ARIA 2008, rhinitis is divided into persistent symptoms, which continue " 4 days a week for " 4 weeks a year, and intermittent symptoms, which continue <4 days a week for <4 weeks a year. Behind this background, there are multiple sensitizations and a confusing classification of perennial and seasonal rhinitis symptoms. However, Japanese cedar pollinosis and perennial mite allergic rhinitis, which affect most Japanese patients with rhinitis, are similarly classified as persistent rhinitis.
Classification of severity
In the ARIA2008, rhinitis is simply classified into "mild symptoms" and "moderate! severe symptoms." This classification is based on patients' assessments Fig. 8 Step-by-step approach for treatment by ARIA. Modifi ed from ARIA 2008, Japanese version.
For conjunctivitis, add the following agents: -Oral histamine H1 antagonists, or intraocular histamine H1 antagonists, or intraocular disodium cromoglycate (or eye irrigation with physiological saline). For itching/sneezing, add histamine H1 antagonists.
For blockage, add vasoconstrictors or oral corticosteroids (for a short time).
Consider specific immunotherapy. Improved:
Step down Exacerbated:
Step up regarding influences on sleep, everyday life, work, etc. Behind this background, QOL assessment is emphasized. In the Japanese guideline, most patients who visit medical institutions are classified as having moderate or more severe symptoms. Thus, ARIA2008 classification is unsuitable for actual treatment. (Fig. 8) Treatments are simply described because of the simple classification of allergic rhinitis. For example, for persistent moderate! severe symptoms, the main therapeutic targets in this classification, first administer nasal spray steroids, and if the symptoms are not improved within 2-4 weeks, increase the dosage or use different agents. Most patients with Japanese cedar pollinosis are classified into severe diseases according to the Japanese guideline. Because of exposure to large amounts of pollen, treating these patients with a single agent is often difficult. Thus, descriptions that are more detailed are needed.
Treatments
The ARIA2008 provides sufficient descriptions to allow the understanding of pathology, evidence of the therapy, etc. However, important issues in the ARIA 2008, such as cost-benefit and the establishing evidence for inapplicable therapies to Japanese circumstances, where characteristic pollinosis like Japanese cedar pollinosis exists, should be examined in Japan.
